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(PCR) was used to detect Moraxella catarrhalis, 	
	, Streptococcus pneumoniae, Staphylococcus 
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Australian children from remote areas are comparable 
to and, in some regions, higher than those for children in 
developing countries [1]. Despite the burden, to date, there 
has been only one study that has examined upper airway 












There are few studies that have used the World Health 
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together with current extended molecular methods to 
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or bacteria [6,7,8], with few assessing whether upper 















Indigenous children. Use of nasopharyngeal swabs (NPS) 
is convenient, as obtaining lower airway specimens in very 
young children generally requires invasive procedures 








or outcomes as nasopharyngeal (NP) carriage in this 
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In 145 Central Australian Indigenous children hospitalised 
with pneumonia, we describe the point prevalence of 
NP bacteria and viruses in these children and assessed 












of these signs. Given the usually high level of NP carriage 
of bacteria and viruses in children without pneumonia 
in our target group, we hypothesised that there was no 
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2002 at the Alice Springs Hospital, Northern Territory, 
Australia, the sole hospital servicing the region. The 
Alice Springs Hospital is a 189-bed hospital in the Central 
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approximately 60,000 persons dispersed across 1.6 
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4 and 12 months. In June 2001 (during study recruitment), 




and 6 months of age with a booster dose of the 23-valent 
pneumococcal polysaccharide vaccine at 18 months of 
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pneumonia are treated in community clinics according 
to standard treatment protocols and retrieval to hospital 



















years) hospitalised with pneumonia [12]. All children 














The inclusion criteria for the RCT [12] were: (a) an illness with 

























per minute at age 5 years and over. Exclusion criteria for the 
'(-#"*#!k-$
#





Informed consent was obtained from the carer(s) by a 








of fever, tachypnoea, chest in-drawing) and demographic 
data (gender, birth weight, age, prior pneumonia 
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within 24 hours of admission to the paediatric ward. 
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and/or chest in-drawing). Accessory muscle use (for 
assessment of chest in-drawing) and the child’s respiratory 
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children’s respiratory status, only the more severe (higher) 
rate was recorded on a daily basis. The total hours of fever 
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in the RCT, 57 were excluded from this study as swabs 







dataset for this paper therefore comprised 145 episodes.
2.3 Laboratory
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Australia, for 16 viruses according to previously described 











1–3, human metapneumovirus, human coronaviruses 
















catarrhalis, 	, Streptococcus pneumoniae and 









according to previously published methods [16,17].
2.4 Ethics statement
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in univariate analysis were used in the model to provide 
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performed using Stata version 12 (USA).
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S. pneumoniae, 1 for S. aureus, and the remainder were 
considered contaminants.






























organism (Table 2): there was at least 1 bacterium in 91.7% 
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tachypnoea and/or chest in-drawing. In both univariate 














$"kÁjI8HoC) on admission, and 
being 	 and M. catarrhalis/%+-
associated with chest in-drawing. In adjusted analyses 
asome data missing 
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months and fever were associated with tachypnoea and 
chest in-drawing combined in analyses that adjusted for 
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and fever. Presence of bacteria and/or virus type was not 














chest in-drawing (Table 3).
4. Discussion
In 145 Central Australian Indigenous children hospitalised 
with pneumonia, a very high prevalence of bacteria 




























































[22] or pneumonia [8,23,24], but few have evaluated 
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CXRs [27]. None of the studies have examined recovery 
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Nasopharyngeal microbiology ] Tachypnoea Chest in-drawing
Median no. 
hours (IQR)
p-value Median no. 
hours (IQR)




Yes 11 (5–15) 0.923 9 (0–19) 0.431 1.76 (1.28–2.23) 0.974
No 9.5 (6.5–24.5) 10 (0–25) 1.75 (1.20–2.30)
	
	
Yes 11 (5–24) 0.71 8.5 (0–24) 0.661 1.70 (1.29–2.13) 0.641
No 12 (8–24) 10 (10–17) 1.89 (1.18–2.60)
Moraxella catarrhalis
Yes 11 (5–24) 0.763 10 (0–24) 0.788 1.79 (1.27–2.31) 0.829
No 11 (5–27) 10 (0–17) 1.71 (1.24–2.19)
Group A virus present
Yes 10 (7–25) 0.966 0 (0–24) 0.739 2.00 (0.48–3.52) 0.552
No 11 (5–24) 10 (0–21) 1.71 (1.35–2.08)
Group B virus present
Yes 9 (7–12) 0.219 8 (0–10) 0.128 1.64 (1.02–2.26) 0.619





Yes 8 (11–15) 0.866 8 (0–12) 0.497 1.67 (1.10–2.23) 0.691
No 11 (5–24.5) 10.5 (0–24) 1.80 (1.34–2.28)
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catarrhalis, 	>(	) at a rate of 5% 
per day” [28]. Similarly, M. catarrhalis (96%), 	 
(91%), S. pneumoniae (89%), and respiratory viruses (59%) 
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for viruses and only 102 children had pneumonia (the 
remainder had a wheezing illness and hence the illness 
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validly performed. Secondly, we did not have a control 
group to contemporaneously evaluate if NP carriage in 
children hospitalised with pneumonia was higher than 
those hospitalised for other reasons; however, our study’s 
aim was to evaluate NP microbiology with symptoms and 
signs of pneumonia and not between groups of children 
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remote community clinic. However, this scenario of prior 
treatment and delay prior to management in a major 






transferred to a major hospital if required. Nevertheless, 






assess predictors of symptoms and signs.
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severe pneumonia in children in a developing country. 
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rhinovirus, two polyomaviruses and four coronaviruses in 
HIV-infected and HIV-uninfected South African children. 
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respiratory pathogens cultured from nasopharyngeal swabs 
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